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e
This Cost Plus Fixed Term (CPFT) Contract hereinafter referred to as “Contract” is made on this
@9 day of Oct. . 2014 (Effective Date) at New Delhi BY and BETWEEN:- the Biotechnology
Industry Research Assistance Council, a Govertiment of India Enterprise i ncorporated under the Indian
Cdinpanies Act 201 3, having its office at I* Floor, MTNL Building, 9, CGO Complex, Lodhi Road,
N & Delhi~ 110003, hereinafter referred to as “BIRAC” (which expression shall wherever the context
s0 admits include its successors and assignees) of the First Part

4 ' AND

Indian Institute of Technology Roorkee, having its Office at Roorkee, Uttarakhand-247667, hereinafter

referred (o as the “Lead O rganisation” (which expression shall wherever the context so admits include
12 . : .

its successors in interest, liquidators, administrators and permitted assignees) of the Second Part

WEI'ERI'}-,‘AS all the parts are hereinafier referred to as “Parties”;

W f%{ EREAS Department of Biolechnology (DBT) and Bill & Melinda Gates Foundation (BMGF) have
Eutaici‘lcd mission-directed research funding initiative to support health research and innovation in
India a1d provided financia] support for BIRAC’s Request for Proposal (RFP) entitled “Achieving
hedlthy growth through Agriculture and Nutrition” / “Reinvent The Toilet Challenge”. Any other
likeminded philanthropic Governmental or Non-Governmental entity may extend thejr support to the
afhesaid initiative during its pendency. AT
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Cost Plus Fixed Term (CPFT) Contract for Research and Development (R&D) under
K the Grand Challenges Initiative India (GCI India)

Government of India with the Implementation of the Grand Challenges India Program (hereinafter
referred to as “GCY).

WI--FF.REAS the Lead Organisation has conceived a Project entitled “An Enterprise-Driven Hj gh Quality
Grown on Human Faeces and by Fertilizer Derived from Urine™ and has submitted a proposal with
améndments (hereinafter called the “Project”) under GCI as per Annexure 1;

WHEREAS the proposal has been approved for support urider GCI and the ILead Organisation is called
to perform on payment of an amount of Rs 51.2 lakhs on the terms and conditions contained hereinafter
in this Contract,

AND WHEREAS the L.ead Organisation represents that it is willing and able to perform in accordance
with the terms of this Contract; f
] 18
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All Annexure(s) to this Contract shall be integral part of this Contract.

NOW THEREFORE, in consideration of the promises and mutual covenants hereinafter
contained, the Parties hereto agree as follows: ;

1. RESPONSIBILITIES OF THE LEAD ORGANISATION
a) The Lead Organisation shall:

i,

v,

vi,

Vil

Viii.

ix.

discharge its duties, responsibilities and execute its activities as set out in
Annexure 1 and shall conform to the specified objectives, outputs, milestones,
and targets therein; ‘

Perform the Prdject activities to the exteni as agreed to, through its own
Tresources, as per details given in Annexu rel,

Submit periodié progress report to BIRAC as per the Project milestones, details
of services involved in performing the Project activities and statements of
account duly audited and/or certified by a chartered accountant for the
expenditure incurred towards the Project: :
submit the Utilization Certificate (UC) and Statement of Expenditure (SE) duly
audited and/or certified by The Finance for the expenditure incurred towards the
Project for every half year period, ending 30th September and 31st March, to
BIRAC, within a month of closure of the accounts for the respective half year, in
the format provided by BIRAC:; ' .

Permit BIRAC access to the premises, during regular business kours, where the
Project is being/shall be implemented and provide all information and produce or -
make available the concerned records for inspection and monitoring of the Prqiect f
activity, as required by BIRAC;
Obtain all the necessary requisite approvals, cléarance certificates, permissions -
and licenses from the Government/local authorities for conducting its activities/
operations in connection with the Project;

Keep the cost disbursed for the Project in an interest bearing account in the name
ol the Lead Organisation with a Scheduled Bank (as defined under the RBI Act,
1934), the withdrawals and payments from which account shall be subject to
verification by BIRAC. ‘

The Lead Organisation shall not entrust the implementation of the Project to
another agency unless such entrustment is' in accordance with the Project
sanction; )

Abide by the decisions of BIRAC to modify the objectives, outputs, milestones,
targets, Project Cost as also the foreclos re of the Project or any of its
components as may be arrived at after mutual discussiQp;
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Acknowledge the assistance under GCI while publishing or presenting in any
manner the details of the Project. its progress or its success along with the
“Disclaimer” that reference therein to any spéciﬁc commercial product, process,
views or service by trade name, trademark, mal_iufacturer, or otherwise does not
necessarily constitute or imply its endors_émemf, recommendation, or assuming
liability of any sort by the DBT/BIRAC. |

b) In case the Project has other co-recipient(s) of th‘é GCI support, then, the Lead
Organisation undertakes that:

iii.

It shall enter into a Collaborative Research MOU (Memorandum of
Understanding) ‘with all Project implementers including the Non- Indian Cost

Recipients/Collaborators on the Project activities

It shall assert jmplementation of the governing provisions of such MoU that will
in tumn be cognate to the present Contract.

[t shall, as the Lead Organization of the Project, be responsible for effecting the
specified objectives, outputs, milestones, and targets by the co-recipient(s) of the
GCI support.

¢) The Lead Organisation warrants that

ii.

1i1.

[t shall not at any time within the Project Duration, without the written onsent of
BIRAC, enter into any Contract or arrangement with any third party, national or
international that can affect the obligations undertaken under the Project or
Contract; B . ®

It is under no contractual restrictions or flegal disqualifications or any other
obligations which would prohibit the LeadOrganis_ation from entering into this
Contract or which will interfere with the execution of this Contract; and

Each and every one of the statements and particulars herein contained in this
Contract and in the relevant and supporting documents to this Contract are
correct,

d) The Lead Organisation acknowledges and agrees that:

1.

The duties, responsibilities and functjons assigned or entrusted to itas specified in
the Project shall be deemed to be the duties, responsibilities and functions
assigned and entrusted to it under this Contract and unless for reasons beyond
control under normal circumstances, any undue delay, failure or default in
performance of the duties, responsibilities and functions as specified in the
Project shall be deemed to be a default under this Contract;

It shall, at all times, indemnify and keep indemnified BIRAC against any claims
or suits in respect of any losses. damages .r_ff{}rf-'cozlppcnsalinn payable in
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consequences of any accident, death or injury sustained by the employces of the
Lead Organisation or by any other third party resulting from or by any act,
omission or operation conducted by or on its behalf;

It shall. at all times, indemnify and keep indemnified BIRAC against all
claims/damages etc. by any infringement of any Intellectual Property Rights
(IPR) while carrying out its responsibilitics/work under the Project and this
Contract; and

BIRAC shall reserve the right to reconsider féurther release of Project Cost,
governance of the New Intellectual Property or enforce return of the Project Cost
in such circumstances of change of control as mentioned the following paragraph;

It shall notify BIRAC prompily of any material change in its incorporation status,
Project Coordinator, implementation site, receipt of notice of any suit or other
legal process intended to be filed or initiated ‘against the Lead Organisation
affecting the title to the properties of the Lead Organisation or any such change
that would impact on performance of its obl igations under the Project and this
Contract.

2. FINANCIAL ARRANGEMENTS ,
The financial arrangements under this Contract are as here under

i.

i,

i,

In full consideration for the performance df the obligations of the Project, Rs.
51.2 lakhs(Rupees fifty one lakhs and twenty thousand only) is sanctioned to the
Lead Organisation on the terms and conditions detailed in this Contract (Project
Cost).

The detailed progress-wise and head-wise breakup of the Project Cost and the
corresponding timeline terms are given in Annexure 2. All the Project Cost will
be released through BIRAC. The Lead Orgahisation shall submit the first invoice
at the beginning of the Contract period and the first payment of 30% of the total
Project Cost shall be made upon receipt of an invoice, to allow for start-up costs.
Further release of Project Cost shall be in response to a properly submitted
invoice subject to satisfactory progress against the objectives, outputs, milestones
and targets specified in the Project which progress shall be determined by BIRAC
and on submission of Progress Report and audited/certified statements of
accounts as provided for in Clause 1(a) (iii) &(iv):

The Lead Organisation shall ensure that the cost amount released for the Project
are actually utilized only for the purposes of the Project and-as expressly provided
for in this Contract. Re-appropriation of Project Cast from one budget head to
another shall not be effected without the Spt,(,lf't, mztten approval of BIRAC;
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iv.  The Lead Organisation shall refund such part of Project Cost disbursed to it that \
remains unutilized Wiih it upon completion of all the responsibilities, duties and %
tunctions specified in, connection with the Project, within one month of such
completion, to BIRAC along with detailed accounts of the funds recejved and
utilized and of the unutilized balance returned;

v. The Lead Organisation at its own cost, shall take adequate care to maintain the
capital assets acquired for the Project under GCI;

vi.  The Project Fund sanctioned for the non-Indian co-recipient(s) will be released by
BMGF on behalf of BIRAC after BIRAC has dete‘:rmined that the non-Indian co-
recipient has made satisfactory progress against the objectives, outputs,
milestones and targets specified in the Project: by BIRAC (and has so instructed .
BMGF) and on submission of Progress Report and audited/certified statements of
accounts; and 7

vii.  The provision of l’rojf,;-:t Cost by BIRAC does not create any lability, explicit or
implicit, on DBT/BMGF/BIRAC in respect of the manpower engaged in the
Project.

—

viii.  The Lead Orpanisation may not make any statement or otherwise imply to
donors, investors, media or the general public that it is a direct grantee of BMGF.,

3.PROJECT MANAGEMENT TEAM :
A Project Management Team . (PMT) comprising of eminent experts from the relevant
field(s) will be constituted by :3IRAC to monitor the progress ot the objedtive(s) of the
Project. The functions of the PMT shall be as follows:
i.  To monitor the progress of the Project in conformity with the outputs, milestones,
targets objectives and other terms and conditions as contained in the Contract.
ii. Tokeep track of funding from any other source for the Project.
ili. To assess continuous cligibility, ability and sustenance status of the Project Cost
recipient as per the GCI guidelines and the conditions of this Contract.
iv. Based on the foregoing, to assess and recommend:
a. The release of next installment or part release thereol by the BIRAC.
b. revision of Project Duration .
¢. closing, dropping or modifying any of the components of the Project, within the
overall zipproved objectives, budget and time-frame,
d. inclusion of additional irJustrial/institutional partner(s), if the Lead Organisation
requests involvement of such partner(s), in the overall interest of the Project; and
e. Revision of the Project Cost. -
v. To advise on issues related to securing of IPR and mentor to overcome any
technological problem ficed in the Project implementation; and

o
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vi. To advise on any other maltu as referred 1o it by BIRAC and/or otherwise reasonably
§ necessary for effective dlschargc of its duties  and/or achievement of aims and
¥ _ objectives of GCI.

4. RESULTS OF THE PROJECT _
i.  The deliverables from the Prqiect are defined and are included in the Project details at
Aunnexure 1.
1. It is the responsibility of lhe Lead Organisation to protect the New Intellectual Property
(New IP). It shall bear lhe expenditure involved in protecting the New IP. For the
purpose of this Contract, New IP means intellectual property generated during the
conduct of the Pro;ect by thc Lead Organisation, but excluding the intellectual property
( _ generated by the Lead Otgamsalion before execution of this Contract as set out in
Annexure 3 and 4ny P gcnemted outside the scope of this Contract even during the
term of this Contract. |
iii. New IP shall be governed lin accordance with the GCI guidelines and such specific IP
govemance framework agreed to as part of Project Sanction. In case the Project has
non-Indian co-recipient(s) of the GCI support, then, the Lead Organisation as the Lead
. Organization and the Co-recipient(s) shall execute the IP governance framework on
i mutually accepted conditions that will include the principles of Global Access provided
s below as a precondition for relc'tse of Project cost. The!New IP shall not be assigned or
transferred to any third party dtrectl) or indirectly without priorwritten consent from
BIRAC. N
5. PROJECT DURATION |
The Lead Organisation Shdll comp!eu, the Project wnhm the stlpulated period of
( eighteen (18) months from the execution of this Contract (“Project Duration™) i.e. on or
before Bptl! lelf,subje(t to the Change Order(s) issued by the BIRAC from time fo

time undgr this ¢

6. GLOBAL \(‘(’ESS

The Lead Organisation aglees to conduct and manage the Project and the resulting
products, services, pracesses. technologies, materials, software, data or other
innovations (collectively. ** Project Developments™) and any IP that arises (New IP) in
the manner that ensures * Global Access.” Global Access requires that

I. The knowledge and information gained from the Project be promptly and broadly

disseminated

2." The Funded Development is made available and accessible at an dilordab]c price to

people most in need within developing country. 7

[n this regard, ensuring (tlobal Access in all present éud Fut re I"CSLdl'Ch and

development agreements in'a suitable form will be a condrtlpn pf Prégﬁ)yl cost release.
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7. CONFIDENTIALITY

During the tenure of the Contract, all Parties, undertake t© maintain strict confidentiality
and refrain from disclosure thereof, of all or any part of the information and data
exchanged/generated from the Project under this Contraiic_t for any purpose other than
purposes in accordance with this Contract. It shall be the responsibility of the Parties to
ensure maintenance of such confidentiality including on behalf of their employees,

i

.

representatives and associates mvolved in the Project.
The Parties shall not have any obligation of confi delmahty with respect to any
information that: |

a.

is in the public domain by use and/or publication at the time of its disclosure by the
disclesing party; or i

. was alreadv in posse;smn of the recipient prior to rccelpt from the disclosing party;
or

. is properly obtained by the , recipient from a third party with a valid right to disclose

such information and such'third party is not under confidentiality obligation 10 the
disclosing patty; or ‘
. was disclosed to any third party on a non-confidential basis prior to commencement
of the Project; or :
‘was developed by the recipient, as established b) acceptable written record,
independently of the disclosure of information by the.disclosing party; or
is required by public authority, by law or decree.

.

-

8. FORECLOSURF AND TERMINATION

ii.

In case, during the Project Duration, it is found that the Project or any Project
component is not likely to lead to successful completion, BIRAC may decide to
foreclose the Project or the Project component as warranted. The decision of the
BIRAC shall be final in all respects. The Lead Organisation shall immediately refund
any Project Cost unutilized out of BIRAC’s disbursements to BIRAC, BIRAC, at its
discretion, allow deduction of] the future committed expenses to third party vendors
on pro-rata basis according to the quantum of BIRAC’s funding. The Lead
Organisation shall submit detailed accounts of funds recelved utilized and unutilized.
However, BIRAC may by a specific written order, prescribe a repayment schedule for
the amount outstanding. If the Lead Organisation likes to continue the Project at its
own cost, 1t would be able to do so without restrictions from BIRAC afier complying
with these provisions. '

The Lead Organisationmay, before the completion of the Pro;ect, \;E,mnnate this
Contract by giving three months® notice in writing to BIRAC. ;,QB*‘RAQ-\ma\ ‘also
terminate this Contract by written notice in the eveni of “the )[,ﬁ d @r%ggatwn
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committing breach of any *term of this Contract and either not rectifying it to the
satisfaction of BIRAC or not satistying BIRAC about its inevitability within a
specified period. In the event of termination of ithe Contract for any reason
whatsoever, no further disbursement shall be made by BIRAC and the Lead
Organisation shall be liable to: return immediately and Project Cos talready availed of
from BIRAC within 30 (thirty) days of issue of such termination. In case of failure to "
repay, without prejudice to any other rights under this Contract, the amount can be
recovered by initiating any procedure available in Law,

9. FORCE MAJEURE

The Parties shall not be held responsible for non-fulfillment of their respective
obligations in successful co-rr;‘pletion (IJf the Project under this Contract due to the
exigency of one or more furce majeure e;fvents such as but not limited to acts of God, war,
flood, earthquakes, strikes not éon_ﬂned lo the premises of the Party, lockouts beyond the
control of the Party claiming force mc{féz;re, epidemics, riots, civil commotion etc. lying
beyond the reasonable control of and not brought about at the instance of the Party
claiming to be affected by such event and which has caused the non-performance or
delay in performance; provide;,‘l on the Z’nccurrence and cessation of any such event the
Party affected has given a notice in writing to the other Party within one month of such
occurrence or cessation. If the force maj;ew'e conditions continue beyond six months, the
Parties shall jointly decide about the fut,fure course of action on the Project. The validity
of the claim of force majeure shall be determined by BIRAC after dub enquiry and the
decision of BIRAC in this regard shall b final.

10. DISPUTE RESOLUTION AND ARB ;T'RATION

In the event of any dispute or difference between the Parties hereto upon or in relation to
or in connection with this Contract, quch dispute or difference, shall be resolved
amicably and in good faith by mutual corflsultalion.

If such resolution is not possible, then the unresolved dispute or difference whatsoever
arising between the Partics out of or relation to the construction, meaning, scope,
operation or effect of this Contract or thfc validity the breach thereof or in respect of any
defined legal relationship associated thérewith or derived there from dispute shall be
submitted  for arbitration (o International Center for Alternate Dispute Resolution
(ICADR), an autonomous organization »;'vorking under the aegis of the Ministry of Law
& Justice, Department of Legal Affairs, Government of India. The Authority to appoint
the arbitrator(s) shall be the ICADR. 'l‘h? Arbitration under this Clause and provision of
administrative services by I[CADR shall be in accordance with the ICADR Arbitration
Rules, 1996. The award made in pursuarén:e thereof shall be bindi;‘}.g:'{iﬁ'lhe' Parties. The
venue of arbitration shall be New Déllli and the arbitralio;xf:,g,"'é}.:e : ings “shall be
conducted in English Language. The provision of this Cli?if‘s’g ﬁf&:@nm Il;be(:ome
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inoperative notwithstanding lhe Contract expiring or ceasmg to exist or being terminated

or foreclosed.

11. EFFECTIVE DATE AND TENURE OF THE CONTRACT
1. The Contract shall be effective from the date of its sngnmg by boththe Parties. In the
event the Parties affix their signatures to this Contract on separate dates, the Contract

shall be etfective from the daic on which the last set of sxgnature is affixed thereto.

1. The Contract shall remain 1;_1 force forwhichever of these is the longest time unless

foreclosed or terminated sooner: { .~ ¥r ~" 1}
a. For \%_ Mﬁh'{?hs trom the above Effective Date;
b. "As long as any part of the Project Cost remains unspent; or

¢. For as long as any faonitoring or recording or IP governance is réquired under this

Contract or any relevant laws and regulations.
The eftect of this contract can be extended in writing if agreed to by all the Parties,

Two copies of the Contract shall be signed by each of the Parties and one copy each

shall remain in the custody of each Party.

Provisions of Clause 4 and Clause 6 of this Contract as also any other Contract arrived
at between the Parties hereto regarding rights in the intellectual property and Global

Access shall survive expiry or termination of the Contract.

Contract shall not operate as waiver thereof. s .

12. AMENDMENTS TO THE CONTRACT

Unless specifically included as a part of the Contract Documents, any and all prior
negotiations and writings of every kind between the Parties hereto concerning this
Contract or the Work descri bed herein are superseded and supplanted by this Contract.
Any changes to the provisions of this Contract made following the execution of this
Contract, including changes to the Contract Documents, shall be made in writing by way
of an executed Change Order. The modifications / changes shall be effective from the

date on which they are made 7 executed unless otherwise agreed to.

13. SEVERABILITY

In case any one or more of the provisions or parts of a provision contained in this
Contract shall, for any reason, be held to be invalid, illegal or unenforceable in any
respect, such invalidity, illegality or unenforceability shall not affect any other provision

or part of a provision of this Contract; and this Contract shall, to the ful]est extent lawful,

be construed as if such invalid or illegal or unenforc¢eable provie}(m or part of a

provision, had never been conta:ned herein.

S,.}.'L L

Any failure or delay on the part of BIRAC to exercise any right or power under the
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v 14. NOTICES AnD JURISDICTION . :
?f Lo All notices and other communications required to be served on the Lead Organisation
7 including for violation of the terms of this Contract shall be considered to be duly
4 served if the same shall have been delivered by registered mail to the [ead
/ Organisation at js address as stated below
The Dean (Sponsored Research and Industrial Consnitamy)
Indian Insﬁtute ochch;nplogy Roorkee
Roorkee, Uttarakhand — 247667, India.
({? Similarly any notice to be given to BIRAC shall pe considered as duly served if the

as stated below:

The Managing Director,

Biulcchnolugy Industry Research Assistance Council,
1* Floor, MTNL Building |

9, CGO Complex, Lodhj Road,

New Delhi - 110003

15. NO JOINT VENTURE
Nothing contained in this Contract wil| be construed as Ccreating a joint venture, agency,
partnership or employment relationship between the Parties hereto, nor will any Party
have the right, power or authority to create any obligation or duty, express or implied. on
behalf of the other Party.

16. GOVERNING LAW
This Contract shajj be go verned and interpreted in accordance with the laws of India.
IN WITNESS WHEREOF the Parties hereto through its duly authorized representatives
have signed this Contract on the day, month and Year mentioned hereinbefore,

10
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Annexure

1

Complete Project document with amendments (ag muiually agreed between BIRAC ang

the Lead Organisation) including work Programme/pian shall have fo be specifical
mentioned, '

(This document should be boung as Part of the Contract ;nd labeled as Annexure | and

should not pe Submitted ag 3 Separate document.)

enterprises sustain over time, it js Necessary to make them profitable, by «EXIracting
marketable values out of the human excre(a, Our proposed solution attempts to segregate the )
liquid and solid excreta and 1o recover values from them. We Propose to use Black Soldier |

concept that BSF larvae can successfully treat the human feca] matter. More Specifically, we
shall look into the kinetjcs and growth of BSFL, artiticjal Mmating and mass hatching and life-
Lycle events for difterent types of substrates with varied p_'roportions of human faeces, under |
'Hifferenl environmental conditions. We also want to look into the potential market for the
valuable by-prodycts that can be produced from the harvested laryae.

2. Project - Godls | g Strategic Importance
(Please provide 4 Goals and the Strategic Importance of the project ang its potential
!impact. Where appropriate, the fo!lm\-'ing questions should pe addressed as part of the
narrative in this section:)

~ What are the projects ultimate goals and outcomes? P !
I—__Wllat is the Strategie impnrt'a_pcq of these goals@_ex'p_licit_l_v des;ré::fbi: I%ﬁhf the _;nl_'_'(_)pn:ce(__lg

J i3 IE
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;innovarit_ms _in_s'éﬂﬁi_miim_n techm'ﬁn_logy will éddres_s the laci nfﬁ;ié;;'u;te 's}a_:iihtat}nnmih India in

~ What are the key outcomes indicating the new technologies that hojg significant yalye as a
resource for the wider scientific and engineering Community,
~ Indicate the ability of the proposed technology ¢, eliminate g known Pathogens including!'

%

I Every human being has the right to have access (o ::pualit_v sefmitation facilities, e
Human excreta, when not diluted with water, hag enough calorific value ang hutrient
value which can be extracted using a Proper technology.
3. An inte!ligenlly designed business Process/enterprise can make the new sanitation
system self sustainaple by supporting the whole operation and maintainance needs of
.' sanitation system in rural India, i

2%

Our proposed solution has two components:

b) Product REcovery Plant (PREP): Ata PREP facility, one for every 20-50 community

toilet systems, there wij| be further downstream processing of the resources ‘
recovered at the community-tojlet level, to recover prMucls-thh high market value, ':

Components of the facilities, process and business model. I view of this. the project has the
following ultimate goals, !

In order to make the process viable, we need (o carry out further research to devéiop':di'fferent

Goal |: ]’mprovising the indigenously available yrine divcr[:ng toilet (UDT) available in India
to incorporate vacuum flushing arrangement and non-stick surface. _
Goal 2: Investigate, develop and optimize the processes for onsite transformation of urine,
solid wastes and recycling and recovery of used water, _

Goal 3: Optimizing the conversion of urine in struvite and developing contro] parameters for
BSF Farming explicitly for Indian conditions,

Goal 5: Examine the revenue generation potentia from in-1oilet 'advertising in order to add to
the sustainability of the proposed system.

The whole Process is summarized in the process flow diagram titled “Process_l-‘!my Diagram
of Enterprise-Driven Community Tojjef System” (Figures-] and 2) was Separately uploaded
As a part of the original Proposal. The same is appended here also, .51 (" o it

4
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;ln view of the ;ireéenl project bei'ng”éw:i-rdé_d m“proolrlof—cnncept m(;de’ Hw short term
goals under the present Phase of the project are as follow: ' R
a) Establishing a proof that black fly soldier fly can be used:effe%ctively in Indian conditions

ture pr
can be turned into ap enterprise-based system where bringing the people 1o the toilet is
essential for Income generation. This symbiotic relationship shal promote the installation and
maintenance of‘hig_h-qua'lity toilets as well as help making it sustainable. :

forever.

BT e Innovation of ~ Proposed . Project
(Please deseribe the Core Innovation of the proposed project. Where appropriate, the
.-following questions should be addressed as part of the narrative in this section;)

- What is the scientific basis for the innovation?
- What is the comparative advantage of the proposed innovation compared to currently
accepted - met-h_vods.?;'

= For Proof of Concept: What is the potential for this innovation to be brought to Scale?
~ For Scale-up Proposals: How will the pilot project demonstrate the ability to scale to the
broader pPopulation in a sustainable manner?,
= Describe the next step after successfyl completion of this phase. What do you envision to

be the key next Step to making impact with this jn novation?

Our proposed solution to the overwhelming problem of open defecation in India is to
identify, develop and validate a set of processes that would generate values from the whole

with improvements in sanitation coverage. For example, globally, there is a huge demand for

the nutrients, especially phosphorus, for agriculture and aquaculture operations. It was

i:slima!ed that in 2009, the phosphorus available from urine and feces, if recovered fully,

would have been enough to supply 22% of the total global phosphorus demand. Apart trom

hmricms, the human feces are a good source of fat and protein, which when recovered and

transformed inio innovative end products can find oyt theirvalue in the ;pg:r;]'(j:_{s 6

There _havt_' been _pre_\_'is?usﬂ_cf‘forts l0 generate \-'afu_{;s f'rp_m Il}_llTlﬂll ex_cr_zﬁ} ,an urinclfii\{grsfion_

i
'
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feces (or Wwastewater produced thereof) haye been tried for the production of bio-gas,
Manures, and eyen. electricity, However. the processes proved limited viability in the field,
;-Here We propose to use black soldier fly larvae which would consume the human feces. The
mature BSFL or Pre-pupae will be fyrther processed in a centralized Product REcovery plan
{PREP) to recover the values contained in them.

The main innovation in this project lies in the intelligent integration of different
;'components/sub-pmcesses in the whole sanitation system for which there are fully or
partially developed knowledge/products available in open literatures/market, The integration

gives rise 10 a viable social business plan where every stakeholder is benefitted. Please refer

a). Innovation in the funct’i’onal design of the toilet: I order to make the new process
viable, the recovery of the values from the excreta needs to be maximized. To fulfill this
objective, it is necessary segregate the urine, feces and wash- and flushing water at source by
using urine diverting toilet (UDT) blocks in the L'.‘Dl;’_:h{llli.'lii_\-' tilets, It is required to
investigate their design in accordance to local cultural aceeptances and also to introdyce
modifications so that the water requirement for flushing can be lowered by using a

combination of vacuum flushing system and non-stick surface coating.

b) Innovation in the process design: On-site fast processing of urine, solid waste and water
used for washing and flushing purposes is the heart of the whole system for Keeping the
footprint as small as possible. Contrary to the conventional approach of stabilization using
microbial community, which is a slow process where the organics are degraded to simpler
products using enzymes, we employ two pronged appioach here: a) separate collection of
urine, and recover the nutrients ag struvite, a slow-release commercially viable fertilizer, and

using the remains as a nutritional supplement to irrigation water: b) Use of black soldier fly
larvae (BSFL) to consume the solid- and bodily waste. f

-Marketabilily of struvite depends on chemical composition and degree of granulation for
easier dosage and handling, An onsite reactor at the toilet block shall generale crystals of
struvite which shall pe turther value-added at a granulation plant in PREP and shalj be
packaged for market, Further research needs are a) kinetics of nucleation and crystal growth
of struvite b) reactor design and optimization, c¢) granulation ' plant design and, d)
fcharacterizing the urine-remains for use as a nitmgen-conmining nutritional supplement (o
irrigation water, 3

The BSFL will be used in an on-site reactor where younfg larvae shall be fed from one side,

}yown on the feces collected inside the reacior and the mature pre-pupae are collected from

the other end. The mature BSF Pre-pupae shall be transported to the central PREP facility

S\fllere one part is allowed to grow in flies, lay eggs for further hatching to C)Img_ laryae.
i ) _

iy ._!_r_/I
/1,
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Composition of whole unseparated Prepupae grown on organ
35% Iipid,_S% calcium, 1.5% phosphorus, 3.4% lysine, and 1%'hlerhionine/cysline. BSF pre-
Pupae, when dried and milled, haye been found 1o be a high quality fishmeg| replacement of
Supplement iy aquacultyre Operations, for which there jg a huge market jn India as wej) as in
outside world. The lipid can be expelieqd and converted into hio-édiesel; t'heA shell of the dead
larvae cap be utilized o prodyce cfiirin, a bio-pnlymer, extensively ysed in the medicine
industry, The lipids contain about 5494 lauric acjq which- has gntimict‘bbia! Properties, A
refined animg) Protein, obtained after remaova] of the ojj and chitin' from SF, may have
signiﬁcamfy greater economje value than the original'dried SF. i ,
The further Tesearch needs gre. a) kinetics of growth of BSFTL, 1lle'i_fr_efﬁciency in Consuming |
human Waste, in remova| of pathogens, b) design and optf;n_}z_arion of BSFL. reactor, c) design |
of fhci!ilies/devi_ces for downstream Processing of matyre BSFL ‘for EXtraction of valuable
;products_

_The Water used in the tilets shall be recovered ang reused in the process again through 4 set
of processes including anaerobic membrane bioreactor, uy sterilization, solar distillarion,
etc,

;c) Innovation in deve!oping Sustainable business Pracess: A significant amount of further

Ve are looking forward o conducting fesearch on the pronf‘-of‘-concept and the procegs
develc;pmem for the whole System. The next phase of the Project shall pe on prototype
development and testing ang validating the Community toijle; sYstems and PREp lacility i
the field. <

In the presen; phase of the Proof of concept project, the aims are: a) ta obserye the kinetics of i
growth of BSF larvae; b) to study and Optimize artificial mating of black soldier fly and
fhatching of the €ggs; ¢) to study the efficiency of BSF larvae jn consuming human Waste and
i _ the removal| . of ¢ Pathogens,
4. OVcl:a!lA;;p;oac_h to Sm;]_ttﬁcPr_cuect Extcu-uor; (Please dese, _
to tXxecuting the Proposed project, Where appropriate; the following questions shoylqg be
Addressed as part of the narragive in this section:,)
Describe the overan Approach  for (he scientific execution of the project
= Provide 4 briefsummary of the collaborative nature of the Proposed project and how it
will build multi—disciplinnry research capabilityli
2 Mention the design ang methods to pe used with respect to experimenta] plan, pmposad'g'
assays and systems for anaiysis.{;
4 What are the Possible risk factors, inclutling scientific and regulatory issues, and how dq
You propose to mitigate them?'

= What are the scientific ang technological approaches being cmployed to solve the stated;

SRS e
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'whiz:fi_\.s}bu_ Id help to 'br_iné heoplqe_ to the community toilets, rh';ért:.by_' e-l_lslﬁi'r-l_éiir-agl__t'he_ menace
of open-defecation. Jp this project, the scientific challenges are to identify, improvise and
develop Processes to stabilize the human excretg 1 convert it into products with high market
value. i :

f(UDT). UDTs are available in  India. However, they ne_eij improvisation and cost-
©optimization SO that they can adapt to the other requirements of Sustainable design, syef, as,

:gimuhidisciplinary approach with contributions of experts from architecture, pPlanning and
__designing, environmental engineering, and mechanical en‘ginea-:ring. - (
Separate collection of yrine allows for recovering valuable nutrients such ag nitrogen,
Phosphorus, potassium or sulphur which can be used as fertiliser in agriculture, Recovering
nutrients from urine in smal| décenlrﬂliscd reactors on site shali pﬁoduce struvite, a valuable
fertiliser, shall promote entrepreneurship and reduces pollution of {vater resources, Although
the technology for making struyite Crystals are we| known, the scientific challenge here js 1o

design an Optimum reactor at the community toilet for struvite Precipitation from urine, so

ﬁextensive!y at different Operating parameters. The study requires experts from envi_mnmental,
chemical, mechanical engineering as wel as biolog}i'/hiolq_'chnofogy.

cycle of the BSF in_ different climatic conditions for maximum egg-laying followed by

,brocedures for mass production of aryge through artificial hatching; Artificial hatching

-ﬁroceduz‘es need to be optimized keeping in view of the limited availability of fesources in |
the rural/semi-urbap get up; b) adaptability of the BSFL at different climatic condition
prevailing across India; ¢) the rate of growth of the BSFL at the different environmental
conditions such as temperature, moisture content, ete. vis-a-vis the human  faeces
_icr}ns'umplion rate; d) the effects of addition of other solid waste, bodily waste or organic
waste on the rate of stabilization of human faeces by BSFL: e) optimize the design of Jaryal
digesters for continuous production of pre-pupae, separation/isolation and collection systems,
)] transportation logistics for Young and mature laryae from PREP 1o cbmmunfty toilet and
back, respectively. The study here involves close coordination between the experts of
:Biology/Biotechnolog_v, Chemical, Mechanical and Environmental Engineering. We have
;h!so identified co”aboramr, M/s Freshrooms Life Sciences (.’?Lsc)v_f""{«‘o _alread}_ﬂ‘_}?avc
cxper_ignc_;_: of conducting some pn_elimina!'y research o_f'gruwing BSF in_g!__\,g__._lxﬁdiaﬂ ‘f?”d‘-"‘?“?
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on different types of substrates.
Major revenye €arning is targeted through conversion of the BSF Pre-pupae into valuable eng

diesel through trans-esterification, A by-product of bio-diese] production is glycerine which
has a substantial market valye, Besides, the proximate analysis of fat shows a considerable
f'presence of Lauric acid, which has significant medicinal valye, However, given the limited

be converted to high ef‘ﬁciency fish feed. The ultimate residues ifncluding dead BSF cap be
fultimatef}r composted to make fertilizers, The investigation in the dmvnslrewn,p.roccssing
fequires involvement from experts from biolechnology,;chemical,- environmental as well as
mechanical engineering. :

:We want to set up in the premises of Indian Institute of Technolog}ﬁ Roorkee two UDTs from
where source Separated urine, facces and water shal] he collected gularly and be brought to
the faboratory for investigation of different processes related to the project objéetives. The

'élabomtory shall have scaled-down reagiors and facilities for struvite prolduction__. BSFL

rearing, BSF Processing and also artificial hatching facilities for BSF eggs. We shall also
perform the ful) chemical assays of the oils, fats and protein évailab!e_ﬁ‘orﬁ the BSF pre.
ipupae to explore possibilities of Separating more valuable prodycts and byproducts, We shall
also use (he composting facility available in the labordtory to explore the possibility of
_iurning the ultimate residues into soj] amendments. The samples of wastewater collected
_éit'rom the toilet shal] pe subjected to membrane bioreactorfanaerobic reactors in the laboratory
ffor assessing their recovery, followed by UV based sterilization to investigate the pathogen
!'removal/dcaclivation. The laboratory shal be equipped with measures for bio-safety ang
.incincratif_rn devices so as (o eliminate any-contamination. .

Under the current phase of the Project, where the. task is to determine and optimize the

of the revised set up and their tentative cos is as follows: _ ;

Urine Diversjon toilet- 31 ; Refrigerated centrifuge- 4] Temperature and moisture controljed
enclosure: 4L; BSF hatching and farming facility- 6L biosafely cabinets, clean room,
finc:ineralor, balance, -4¢ deg :cfrigeramr, etc,- 6L j s

5. Organizational and Team Capacity to Execate Pyg ject (Please plovid
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the O-i'g_a-: niza tional and Team Ca p_a'cit}" of the te:-im_p;dpdsed:"to_ execute l_hé_ﬁfbpbséd
Project. Wheye appropriate, the fnllowing questions should be addressed as Part of thig
Section;.)

Proposed workplan,
= Please outline the specific roles and activities of each collaborator which enable you to

execute this project. ' -
- Indicate areas where collaborators neeq 10 be identified ang describe the role of the futuye
collaboratgy (please note that preference will pe givenito projeé:ts which have identifieq the |
majority of collaboramrs) 3 .

The project team comprises of two different Organizations. The Major partner js Indian |
Institute of Technology Roorkee (II'TR); the other partner is g Chennai-based commercial !

A. A, Kazmi (AAK)-Enviroﬁmemal Eng'ineering; d)Dr. S. Dutta (SD)’ (Mechanical
;!Engineering); ¢) Dr. P. K. Biswas (PKB)- Chemical Engi‘ngering and f) Ar. U, K. Roy (UKR)
(Architecture, Planning and Design). The Eroup members are active iy their own' ficlds of
research. SS teaches Wastewater enginecring in 1TR and has vast experience in research and
field work refated to the development of appropriate technology for rural areas, in the field of
iirinking water. He also has rich industrial experience dealing with water and wastewater
treatment, PR has been working in the field of animal biotechnology for several years, He has

been active in research the environmerital field. especially with endocrine disruptor chemicals

(P1), (S8) Environmental Engineering; b)Dr. Partha Ray (PR)- Animal Bigtechnology; ¢) py.

Wastewater, SD primarily works in the field of micro-channel flow phenomenon;_ he has
-'-prt'*\’iuusl}" worked in HVAC Systems. He can be 3 great contributor for the developmcm of
innovative fushing arrangements for the improvised toilets, PK B works in the ﬁeld.nf_ reactor
vcn‘_gi_n_e_eringz },’_fo_v_f'u_efs_. _t_‘i‘?je'??_fg:\’ and selective oxidalion'pmccsses.Hﬁisﬂ-e:gpﬁse shall be

v
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much required for r_nany different ésp:ec_is;__bf the ﬁrépdsed résé}!réh_ work, _U!ER_-IIES been
active jn urbap Planning and affordabje housing. Asa designcr_. his EXpertise shaj) be required
for designing of improvised toilet with high jeve) of comfort tg the users, 'A':fthough Some of
them did pey have any direct Opportunity (o Work in the Particular fielg 'ofsanitalion, but their
fields of EXpertise align quite close to the Specific areag of the work that need to be pursued jp,
this researc, work. Being the ope of the topmost engineering institution iy, -fridia, HTR has a
constant supply of Motivated an brilliang siudents, Somie of whom will be working in this
project, We are Planning ¢4 induct regyar research assistants, associates as well a¢
,'undergraduate Students iy Summer research intemsh-ips. In the Present project Phase, the
persons to pe involved wit, the project are a) Dr, §. Sarkar: b)Prof. p. Roy: ¢) prof A A,
Kazmi ang dMr. U. k. Roy, |

TR boasts of havmg almost 4| Ihe.sophislicat_ed instr_uments and ‘€quipment needed to cap

Spectrophorometcr (AAS), s
.éMicroscope (SEM),FE-SEM, Fluorescence Lifetime System (FLS), 1Cp- Mass Spectrometer
_.(ICPMS-LA), Transmission Electron Microscopy (TEM), T G-DTA, ete

Within the Department of Civil Engineering, We have g dcdicatcd'solid Waste Management
:flabnram;y Consisting of about 10pg 5q 1t of floor area and aboyy 2000 $q fi of open area for
g_hfausing outdoor Structures, W plan 1o carry out the proposed research work ‘i this
;!aboratory. For this Purpose, we gsphaj) retrofit this iaboratory with necessary bio-safery |

- Details op any relevant patent information or backgroung IP issues

= Details op any freedom g0 Operate issyeg _ _.
- Describe any new types of intellectug] Property that can, be anticipated inctuding how the
identificationg of these inventions iy be manageq, : !
- Describe overall projeet Managemeny emphasising the comm Uiication Strategies, datq
_*management and data sharing apg IP acrosg collaboratops

- Please indicate if there are any Intellectyg) Property issyes or restrictions arising from
Material Transfer Agreements among colly borators

There s nbhba‘ickg;odn(] Ip or_any issues related _wizliﬂti{é_sa_nﬁ.-ein} new lf’_,ffwa_l m;y:_be
arising oyt of the project, shall belong to the partners €xecuting the projg,qt;.--?t'i\iri’fi-—h‘c_‘_fhe‘ :
Tesponsibility Of lITR ang FITS(_; to protect the New _lm‘_c”ecn._ral Prg;xgr[)iffyéjv:!P_] _Eqr {:l}e:_ K

{
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;ln ternatirmal. Governm ent, Venture .or | ange] " fund ing)f'

= Details  ,p investments made  jf any - jp the Project g, far -
r Details of funding taken through BMGF, B]RA_C, DBT, Usap by the applicant
- Funding received sg fa,/ approved from any agencies for conducting activities during the
fast five years (enlist Project title, amount Sanctioned, funding. mode/ agency, and statys of
Project Lol .

SPECIFIC PROJECT PLAN AN DELIVERABL is |

TR ™

L« fMethodology/Experimenta! ' Design Alternate Indicators 1y,

Objectives o P - . - .

; To Accomplish T he Stated Objectiye: Strategies Measurmg

{ f lSuccas .

To observe and detérﬂih{eg— L W r B 1T :

the  effect of type of BSF larvae shall he grown on different ! ;Data on |

Substrates containing humap ypes of substrates mixed with human | different  Jife |

facces  apg different fyeceq collected from yrine diverting L] ;cycfe events

cnvironmentaj Conditions Mioiles, Different environmenta| None of BSF o

the life-cycle of black conditions shall be provided to find oug | i . By

soldier fly in and oy of the theiy effect on g life-cycle in ang out | different ;’

jSubstrates, of the Substrates {2 _gcondi tions, :
i ¥ ! i :

! : SO Y s 55k 4 T Ny

To Sty g i N e Y

To study and’op.rumlf.c .the;Our collaborater shal| Supply _?NOHQ: D, on |

process_of artificial maing Our o b L i N il

. .
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of the flies and massinecessary equipment and impart i:_riitiﬁal-;r AT
:'hatchf'ng of eggs :

If'diﬁ'erem . controlled; v
iconditions. i

I
I !.
[ | i
To study the Kingiics of thel ==
&rowth of BSF|. ang their| -

Waste conversion . 1, o Lo
! RWISR. ruté o ]gThe study shall pe taken in conjunctipn |

different types of substrate: ; . L
Yhis includ)g; hulivan faece.s;;. f work to pe done to achieve the ﬁ?st,'Nonc
i ith varied Proportions off-bbjective. Rz
organic wagte. i ; [

i}
i

-: o ST
To prepare Indian and,
Global techno!ogy_:
f’iandscapc_ analysis report for:

under

©Optimum
conditions 1|
]be kept for !
jmating of
- lies and |
jhatching of |
€ggs.
Data on
lgrowth
kinetics of |
. jarvee. . on)
L:lfﬂi*:rent ’
;*substrates.
! i

|

Report on

the use of black soldier ﬂy?L;t'cratquc kg arfd th e pmces’éf\lone fdian i
larvae for the treatment of Where similar work 1s being done, ; rJGlf;.bg.nl
human wase | ' scenario I
| ! =
E_“hm_ i =S S Faikad A
To perform market research A ! G0 :
for the use of larvae by . | ; 5
Fprodu o " Literature survey None ;Reﬁort
| il {

' 1 i

Jiiiifferenl environmentg] conditions on the life-cycle of black soldier fly in and out of'the;

Substrates,

; 4

[ b 3 i i s i i

5 clonth Of Month ori .me::lher/collaborat::m"

Activities Start  Of Eng Ol Deliverables | S |
" pron A etivi | _frespons:ble ; for:

! / PGy Aoy | f:compfeting the activity

;’Pr'aciiré‘méht,‘"Eo'ﬁs{r'uéti?m;“ I B [ !

and establishmen( of, ! : H

| T y ! ! !

facilities jike UDT{O L Facilities asFiSc and gg PR,

CQuipment/instrumen,. ] . mentioned AAK, UKR

BSF rearing and hatching R

facilities, egc. ' i{ i |

l " I..... - , . Laic - BSF e i i - ‘ i ;.:(_.’, _‘.;‘.__ T .._\ —

Observing Browth ?r. ' 16 Data on the growth’ss PR, AAK
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Substrates containing
f |
ihuman faeces | .
| ' : |

(R&D) ung

To stud}'ﬁx}é'bﬁﬁ mize the Process Eiiééti"ﬁcial_mé(i'rié of the ljes and mass hateh ing of eggs’
controlled conditions. = :

under different

I

._' I - i —— e : EX _.:, :J"_‘— _-____- sk 2
! Month Of Month O ; ﬁ_.‘\'am;_ y ;:fb e
,éActivities Star OfEnd OﬁDthicmb!es :mem errcollaborator
TR B i responsible for
f Activity Activity g L
i ol i completing the activity
'Sem'ng up i B s H—'_,H_hh pis _____‘:_
infrastructura] facilities| h Facilis FISc and sg. PR,
e -~ . : i T ac 1e i 1 "
ifor BSF rearing a.ndll 3 i AAK, UKR

_ﬂ]&tching !

o SRS i
rfSIl.ldy the  artificjq)!

mating  and hatching 4 12 :
. : Mmating -
Procedure for BSF eggs | :

.To s_tut_!y._th._e i;i_ne-ti;cs_-oi: the growth ofBSFL a

‘Data and report onf
the o timization of.

o A
and

hatching procedure |

i

nd their wagte conversion rate gn different

1vpes of substrate; this includes human faeceg with varied Proportions of organic waste.

: -lMouth Of:'Monlh Of_;
Activities Start  OfEng Of Deliverables
| ' Activity Activity |

l i | ‘
Setting A e
'finfrastructural fac-iii{ies_g' _ _ i _
I:fm- Xamining the BSFL 3 Facilities
growth  over i ferent:

types of substrates '

Study of the kinetics of
growth  of BSFL on;

different Substrates4 16 Data and report
including human  waste| |
and ‘

F: . - - - SR | e
To prepare Indian ang Global technology landscape analysis
soldier fly larvae for the treatment of human wagte,

|

| " Month 'Of_.;Mu}aui"dig L
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| Activity activity

— g — 4
Name of team
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I =T By | | ;;Eo}ixp?eiih}g‘ti:éé&{\?it'}? :
Literature éﬁr;ey 3 16 !,-'Report I SS AXKTPIi S s
Travel g different, 1 I B e
i 16 Rer N

;Iaboratoriesffaci_lities ;6 e .;fRep 55 ; |Sg’ AAK, PR

To perform market research foy the use o'f'i"a}'-ﬁieijy-isfodlict;. SR ET e

 Month OtMon, o mﬁﬁemﬂ:bmfﬁf §
Activities E?Sta_rt-‘ Of;i:" d =0]‘.jbe!ivefablvs 1'[l“€sponsible for
. E_«'AC“""J’ ;Aclmty r::completing the activity |
Proximate analysis o ey bt B s
mature BSFL feeding on'g 18 Data  SS,PR

iiiifferent substrates | 7 f |

Market research on ghe! — - EP0CE e Asesan

possible by-products’ ;

| ¥ Pata and report g5, pr
identified tﬁroughff e 8 Data an re;;o i
proximate analysis
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and acceptance of invoices raised separately :
by the Project Cost Recipients |

Acceptance’of invoices raised Scparately by

the Project cost recipients

Studies on Mating of BS flies and hatching

| of eggs (c_omple_te) ! ‘

[ o Kinetics of growth of BSFL stapteq :

’ * Acceptance of Invoices raised separatély by
the Project cost recipients

[ * Proximate analysis of BSFL for identifying

by products: datg collection from other
| 8roups on BSFL; market research for

]

i

byproducts ,
| * Acceptance of invoices raised separately by ; _
| the Project cost reci ients [
;?' (10%) Project completion report _ 18 | 5.12

®  Acceptance of invoices raised Separately by ‘ ;
the Project cost recipients

T e T Teml Project Cost |
s g, |

Note: Applicable Service taxes with Tespect to Project cost recipients severally wi]] be
governed as per the [aws of India on such Services rendered towards achievement of the
technical milestones cited above,

e
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Annexure 3
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